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Evolving Planning Tools

*VVendor tools advance at the rate their customers require
additional functionality

— Sequential time-series analysis

» Open-Source tools like OpenDSS advance more quickly as
needed for research
— Smart inverter controls
— System-wide planning (Distribution Resource Plans)
— Distribution System Management (DMS) applications
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PV Impact

System-wide began years ago...
Detailed Feeder Hosting Capacity
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Detailed Analysis led to...

What matters most?

* DER technology and impacts
= DER size and location

= Feeder design and operation
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Feeder lssue

The Question Arose... How to Analyze System-Wide?

= Detailed system analysis requires significant time/resources

= “Work-arounds” have included:
— Detalled analysis on select feeders and extrapolating results to others
— Simplified screening analysis on all feeders

Extrapolation Problem: Screening Problem:
Two similar feeders with different results Under and over conservative results
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To go System-wide, New Methods are Needed

-Captures what matters most
— DER technology and impacts
— DER size and location
— Feeder design and operation

EPRI's
Streamlined
Hosting <
Capacity
Method
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Key Components of an Effective Method

Granular e Capture unique feeder-specific responses
Repeatable e As distribution feeders change
Scalable e System-wide assessment
Transparent * Clear and open methods for analysis
Proven e Validated techniques

Available e Utilize readily available utility data and tools
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Streamlined Hosting Capacity Method — What is it?

Input

= Database of feeders from distribution planning
software (CYME, Milsoft, Synergi)

. Database of existing
distribution feeder planning
. models

Details on Streamlined Method: EPRI Report 3002003278, 2015
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Streamlined Hosting Capacity Method — What is it?

| n

The Method

» Developed from years of detailed hosting
capacity analysis

= Works within existing planning tools

= Considers voltage, thermal, and protection | ! !
Impacts A e <

= Considers DER technology impacts DER Location

= Considers DER size and location l

DER Distribution

Hosting Capacity
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On Feeder-by-feeder, step
ranges of distribution locations
to determine ranges of hosting

capacity
Details on Streamlined Method: EPRI Report 3002003278, 2015
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Streamlined Hosting Capacity Method — What is it?

Location Vv

IR l}\ noimpact [~
Output ; .
» Effectively and efficiently analyzes each and ﬁ
every feeder in system v
= Provides Node-level, feeder-level, and [
system-level hosting capacity L
» |ssues found at X penetration L
» Locations where DER is more/less likely to Location X L
cause grld issues Potential risk —{

Details on Streamlined Method: EPRI Report 3002003278, 2015
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Power System Criteria Evaluation
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Distribution System-Wide Hosting Capacity

Sample Results from One Utility Application
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Distribution System-Wide Hosting Capacity

Sample Results from One Utility Application

System Hosting Capacity
(~ 300 distribution feeders)

transmission
studies
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O Substation Marker

Substation-level
Hosting Capacity

|dentify
feeders

*Initial analysis results from TVA/
EPB study, results not finalized

© 2015 Electric Power Research Institute, Inc. All rights reserved.

*Hosting Capacity

- lOWer

= higher

=Pl

ELECTRIC POWER
RESEARCH INSTITUTE



Distribution System-Wide Hosting Capacity

Sample Results from One Utility Application

System Hosting Capacity _
(~ 300 distribution feeders) O Substation Marker o lower

*Hosting Capacity
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Graphic Visualization of System-Wide Results
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Distribution of Feeder Hosting Capacity Values
Large-Scale Centralized PV

Distribution of Feeder Hosting
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Applications For Streamlined Hosting Capacity Method

= |[mproving interconnection screening :
(accuracy and efficiency) ] :

= |dentifying optimal locations for — |
locating DER

= Mapping DER impacts across :
system —

Hosting Capacity Values

= |dentifying issues/mitigations needed
to accommodate higher penetrations

e) Feeder Level E Substation Level

= Establishing the cost/benefit of DER

» Informing distribution resource plans

= Informing bulk system studies
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Advancing the Core Analytical Metho
(Streamlined Hosting Capacity Algorithm)

* Implemented separate from DSA
platform interface/output

= Further advancements are
underway — and will be ongoing
thru R&D and utility
Implementation

= Near-term capabilities to be
added

— Mitigation: accommodating higher
than existing hosting capacity

— DER Value: thermal capacity and
energy

— Smart inverters: guidance for
settings and determining higher
hosting capacity values

— Energy storage: constrained and
controlled

17

Interface to Utility
Planning Tool (CYME,
Synergi, Milsoft,
other)
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Utility
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Wrap-Up

» EXisting methods aren’t sufficient to
address today’s challenges

= New methods are needed

= Advancing open-source tools is first
step (OpenDSS)

= Applications/methods can then be
implemented in commercial tools

= Streamlined Hosting Capacity
Method Currently Developed in

— CYME
— Synergi
— Milsoft
= Current Applications

— DOE SUNRISE Project (TVA
+Southern Co)

— EPRI Project (SRP, XCEL, SCE,
Central Hudson, HydroOne)

— > 3000 feeders analyzed
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Incorporating EPRI’s Hosting

Capacity Method into existing
utility planning tool

EPRI
Streamlined
Hosting
Module
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